similarity). The polar lipid profile of strain GCR0105
T comprised phosphatidylethanolamine, two unknown aminolipids, an unknown aminophospholipid and four unknown lipids. The DNA G+C content of strain GCR0105 T was 42.9 mol% and the respiratory quinone was MK-7.On the basis of phenotypic, chemotaxonomic and phylogenetic properties, strain GCR0105
T represents a novel species in a new genus within the family Chitinophagaceae, for which the name Flaviaesturariibacter amylovorans gen. nov., sp. nov. is proposed. The type strain of Flaviaesturariibacter amylovorans is GCR0105 T (5KACC 16454 T 5JCM 17919 T ).
The family Chitinophagaceae in the phylum Bacteroidetes was proposed by Kämpfer et al. (2011) with the type genus being Chitinophaga, described by Sangkhobol & Skerman (1981) . This family comprises, at the time of writing, 17 genera, including the recently proposed Flavihumibacter (Zhang et al., 2010b) , Flavitalea (Wang et al., 2011 ), Hydrotalea (Kämpfer et al., 2011 and Cnuella (Zhao et al., 2014) (http://www.bacterio.cict.fr).
During a survey of indigenous bacterial populations in Korea, a bacterial strain, GCR0105 T , was isolated from a water sample of the Mangyung estuary enclosed by the Saemangeum Embankment, located in JEOLlabuk-do, South Korea. The strain appeared as pale yellow colonies after 5 days of incubation at 25 8C on R2A agar plates (Difco) and was selected for polyphasic characterization. The novel strain was routinely grown on R2A agar at 25 8C for 4 days and preserved at (70 8C as a suspension in R2A broth supplemented with glycerol (20 %, v/v).
16S rRNA genes were amplified by PCR using universal bacterial primers 27F and 1492R (Marchesi et al., 1998) .
Closest phylogenetic neighbours were identified by using the EzTaxon-e database (Kim et al., 2012) . Phylogenetic analysis was accomplished by using MEGA5 (Tamura et al., 2011) , after carrying out a multiple alignment of the sequences using CLUSTAL X (Thompson et al., 1997) . Phylogenetic trees were inferred by using the neighbourjoining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) methods. Evolutionary distance matrices for the neighbour-joining algorithm were calculated with the Kimura two-parameter model (Kimura, 1980) . The topology of the neighbour-joining and maximum-likelihood trees was evaluated by bootstrap analysis on the basis of 1000 replications (Felsenstein, 1985) .
Cells of strain GCR0105
T were used for morphological observations after cultivation on R2A agar for 3 days at 25 8C. Cell morphology was examined by phase-contrast light microscopy (Leica DM500) and transmission electron microscopy (Bio-TEM, Hitachi H-7650) with cells grown for 4 days. For TEM analysis, the cells were fixed on a formvar-coated grid (EMS) and stained with uranyl acetate. The Gram stain reaction was determined using a Gram stain kit (Difco) according to the manufacturer's instructions. The gliding-motility test was performed using the wet mount method and stab culture in semi-solid R2A medium (Tittsler & Sandholzer, 1936) . Oxidase activity was determined using 1 % N,N,N9,N9-tetramethyl-1, 4-phenylenediamine (Oxidase Reagent; bioMérieux) and catalase activity was examined based on the production of bubbles after the addition of 3 % (v/v) hydrogen peroxide. The presence of flexirubin-type pigments was investigated using a 20 % (w/v) KOH solution (Bowman, 2000) .
Growth on various media including marine agar 2216 (MA; MB cells), nutrient agar (NA; Difco), trypticase soy agar (TSA; MB cells), R2A agar (Difco), MacConkey agar (Difco), MRS agar (Difco) and Czapek-Dox medium (Difco) was evaluated. Growth at different temperatures (4, 10, 15, 20, 25, 30, 37 and 40 8C) , pH (4.0-10.0 at 0.5 pH unit increments) and NaCl concentrations [0-1 (w/v) at 0.1 % intervals and 1-5 % at 1 % intervals] was investigated on R2A agar for up to 5 days. The medium pH was adjusted using HCl or NaOH and was readjusted after autoclaving (Gomori, 1955) . Hydrolysis of starch L-tyrosine (1 %, w/v) and DNA using DNase test agar with methyl green (Difco) was examined after 5 days of incubation (Cowan et al., 2004) . Production of hydrogen sulfide was detected using SIM medium (MB cells) (Holdeman et al., 1977) . Physiological and biochemical features of strain GCR0105
T were determined using the API 20NE, API ZYM (bioMérieux) and GEN III MicroPlates (Biolog) systems according to the manufacturers' instructions. Susceptibility of strain GCR0105
T to antibiotics was investigated on R2A agar plates by using discs (Liofilchem) containing the following antibiotics: ampicillin (10 mg), chloramphenicol (30 mg), doxycycline (30 mg), erythromycin (15 mg), kanamycin (30 mg), neomycin (30 mg), rifampicin (30 mg), streptomycin (10 mg), tetracycline (30 mg), polymyxin B (100 IU), novobiocin (5 mg) and vancomycin (30 mg).
The G+C content was determined by HPLC using hydrolysed chromosomal DNA (Tamaoka et al., 1983) . For analysis of fatty acid methyl esters, cells of GCR0105
T and the reference strains were grown on R2A plates at 25 8C until they reached the mid-exponential phase and then harvested. Cellular fatty acids of the strains were extracted and analysed by GC (7890A; Agilent) according to the standard protocol of the Sherlock Microbial Identification System (MIDI) version 6.1 and the RTSBA6 version of the database (Microbial ID).
Polyamines were extracted from strain GCR0105
T and Hymenobacter ocellatus LMG 21874
T as described by Scherer & Kneifel (1983) . The extracted samples were loaded with spermidine standard (Sigma) on TLC plates (Silica gel 20620 cm; Merck) and ethylacetate/cyclohexane (2:3) was used as the running solvent. Quinone and polar lipids were extracted according to a modification of the methods of Collins (1985) and Minnikin et al. (1984) by using one-or two-dimensional TLC (silica gel 60 F 254 plates, art. 5735 and 5554; Merck). The respiratory quinone was analysed by HPLC. Total lipids, glycolipids, phosphatidylcholine, amino group-containing and phosphoruscontaining lipids were identified by spraying the plates 
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Flavobacterium aquatile ATCC 11947 T (M62797)
Niastella koreensis GR20-10 T (DQ244077)
Niastella yeongjuensis GR20-13 T (DQ244076) T ) with similarity of 93.1 % followed by Cnuella takakiae RG1-1 T with similarity of 92.9 %. Phylogenetic analysis based on 16S rRNA gene sequences suggested that strain GCR0105
T did not belong to any existing genera but formed a distinct phyletic lineage in the family Chitinophagaceae (Fig. 1) .
Cells of strain GCR0105
T were Gram-stain-negative, nonmotile and rod-shaped (Fig. S1 , available in the online Supplementary Material). Colonies grown on R2A agar plates for 4 days at 25 8C were circular, approximately 2 mm in diameter, raised, smooth, shiny and pale yellow-pigmented. The strain was able to grow on R2A agar and NA medium but not on MA, TSA or MRS medium.
Growth of strain GCR0105
T occurred in R2A broth with the addition of up to 0.4 % NaCl and in the range of pH 6.5-8.5. The temperature range for growth was 15-30 8C with optimum growth at 25 8C. Oxidase and catalase activities were positive. Hydrogen sulfide was not produced as a result of culture in SIM medium. The KOH test results indicated that flexirubin-type pigments were absent. The results from GEN III microplates showed that strain
GCR0105
T could utilize D-glucose 6-phosphate, D-serine, L-serine, glucuronamide and L-lactic acid for growth whereas reference strain Flavisolibacter ginsengisoli KACC 12722 T could not. In chemical sensitivity assays using the GEN III system, oxidation was not inhibited by fusidic acid, D-serine, minocycline, potassium tellurite, aztreonam or sodium butyrate. Other physiological characteristics and differences from recognized species are presented in Table 1 .
The predominant fatty acids of strain GCR0105
T were iso-C 15:1 G (24.4 %), iso-C 15:0 (23.3 %) and iso-C 17:0 3-OH (12.1 %). C 16:1 v5c and iso-C 11:0 3-OH were present at 11.4 and 3.0 %, but these fatty acids were not detected or were at trace levels in the reference strains ( Table 2 ). The G+C content of strain GCR0105
T was 42.9 mol%. The polyamine pattern of the strain was characterized by the major compound sym-homospermidine compared with the reference strain Hymenobacter ocellatus LMG 21874
T . The quinone system consisted of menaquinone MK-7. The major polar lipids of strain GCR0105
T were phosphatidylethanolamine, unidentified lipids and an unidentified aminophospholipid. Unknown phospholipids PL1 and PL2 found in Flavisolibacter ginsengisoli KACC 12722
T were not present in the novel strain (Fig. 2) . The glycolipid (GL) and phospholipid (PL) found in Cnuella takakiae RG1-1 T as described by Zhao et al. (2014) were not present in the novel strain (Fig. 2) .
Phenotypic and chemotaxonomic features such fatty acid and polar lipid compositions as well as phylogenetic properties show that strain GCR0105
T represents a novel species of a new genus in the family Chitinophagaceae, for which we propose the name Flaviaesturariibacter amylovorans gen. nov., sp. nov.
Description of Flaviaesturariibacter gen. nov
Flaviaesturariibacter (Fla.vi.aes.tu.a.ri.i.bac9ter. L. adj. flavus yellow; L. n. aestuarium estuary; N.L. masc. n. bacter a rod; N.L. masc. n. Flaviaestuariibacter a yellow, rod-shaped bacterium from an estuary).
Cells are Gram-stain-negative, non-motile and form multicellular filaments associated with two or more rod-shaped cells. No flexirubin-type pigments are produced. The predominant cellular fatty acids are iso-C 15:1 G, iso-C 15:0 , iso-C 17:0 3-OH, C 16:1 v5c, summed feature 3 (C 16:1 v7c and/or C 16:1 v6c) and C 16:0 . Also, iso-C 11:0 3-OH and C 16:0 3-OH are found. The major polyamine and quinone system are sym-homospermidine and MK-7. Major polar lipids are phosphatidylethanolamine and unknown aminolipids and lipids. According to phylogenetic analysis, the genus belongs to the family Chitinophagaceae within the phylum Bacteroidetes. The type species is Flaviaesturariibacter amylovorans.
Description of Flaviaesturariibacter amylovorans sp. nov
Flaviaesturariibacter amylovorans (a.my.lo.vo9rans. Gr. n. amulon starch; L. part. pres. vorans devouring, digesting; N.L. part. adj. amylovorans starch-devouring).
Cells are 0.3-0.6 mm wide and 3.0-6.5 mm long. Colonies are circular, approximately 2 mm in diameter, raised, smooth, shiny and pale yellow-pigmented on R2A agar after 3 days. Cells grow optimally in the absence of NaCl but are able to tolerate up to 0.4% NaCl. Growth occurs on R2A agar and NA medium amongst the range of media types tested. Cells grow at 15-30 uC and pH 6.5-8.5 with optimal growth at 25 uC and pH 7.5. Catalase and oxidase activities are positive but production of hydrogen sulfide is negative. Starch, aesculin and gelatin are hydrolysed but casein, a-cellulose, CM-cellulose, pectin and L-tyrosine are not. The result of the DNase assays using DNase test agar is negative. In the Biolog GEN III MicroPlate system, glucuronamide, D-glucose 6-phosphate, L-lactic acid, D-serine and L-serine are utilized as carbon source, but oxidation is not inhibited by fusidic acid, Dserine, minocycline, potassium tellurite, aztreonam and sodium butyrate. According to the API ZYM gallery, produces alkaline phosphatase, esterase (C4), leucine arylamidase, valine arylamidase, cysteine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase and N-acetyl-bb-glucosaminidase but not esterase lipase (C8), lipase (C14), trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase or a-fucosidase. Sensitive to vancomycin (30 mg), tetracycline (30 mg), doxycycline (30 mg), rifampicin (30 mg) and novobiocin (5 mg) but resistant to ampicillin (10 mg), chloramphenicol (100 mg), kanamycin (30 mg), neomycin (30 mg), streptomycin (10 mg), erythromycin (15 mg) and polymyxin B (100 IU). The polar lipid profile consists of phosphatidylethanolamine, an unidentified aminophospholipid, four unidentified lipids and two unknown aminolipids.
The type strain, GCR0105 T (5KACC 16454 T 5JCM 17919 T ), was isolated from estuarine water in JEOLlabukdo, South Korea. The G+C content of the type strain is 42.9 mol%. *Summed features represent groups of two or three fatty acids that could not be separated using the MIDI system. Summed feature 1 comprised iso-C 15:1 H and/or C 13:0 3-OH, summed feature 3 comprised C 16:1 v7c and/or C 16:1 v6c, summed feature 4 comprised iso-C 17:1 I and/or anteiso-C 17:1 B, and summed feature 9 comprised C 16:0 10-methyl and/or iso-C 17:1 v9c. 
